Amplified expression constructs for human tissue-type plasminogen activator in Chinese hamster ovary cells: instability in the absence of selective pressure.
By linking an expression cassette for human tissue-type plasminogen activator (t-PA) to an amplifiable marker gene, its introduction into Chinese hamster ovary dhfr- cells and subsequent amplification with methotrexate, we have generated cell lines that overproduce the heterologous protein and contain 300-1100 copies of the expression constructs integrated into the hamster genome. We present a detailed investigation of the fate of amplified sequences in the presence and absence of selective pressure by parallel examination of three producer cell lines with respect to relevant parameters. These include the determination of t-PA production upon continuous propagation in culture, the genomic organization of the integrated expression constructs by Southern blotting, and the localization of homogeneously staining regions by in-situ hybridization with biotinylated probes and visualization by interference reflection microscopy. We conclude that in the three cell lines examined, the decrease in production of t-PA in the absence of methotrexate selection is accompanied by decreases in the number of integrated expression constructs and the size of the amplified regions, whereas all these parameters are stable when selective pressure is maintained. The instability is probably due to the head-to-tail mode of integration of the expression constructs in the hamster genome, which increases the frequency of homologous recombination between the integrated plasmids in recombination-proficient cells in the absence of selective pressure.